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WIRELESS GAME CONTROL SYSTEM 

BACKGROUND OF THE INVENTION 

5 The invention relates to the field of handheld video game controllers and 

wireless data transmission between the controllers and an electronic game device. More 
particularly, the invention relates to a low power wireless system integrating digital, analog, 
radio frequency (KF) and firmware devices to transmit control and data packets between 
different game controller devices and electronic game devices. 

10 

Electronic game programs operate on various electronic game devices. 
Electronic games use software and hardware devices to simulate game situations and 
experiences through visual, audio and mechanical stimuli. User interaction with these games 
is provided through a hand operated controller which permits the person to change the game 
15 direction or response and also to receive mechanical, audio or visual feedback from the game 
device. Many electronic games are fast moving and draw the user into fast moving responses 
which integrate the person into the game. Popular games require fast reflexive responses to 
the game situation and format and require the transmission of large data sets. Any 
interruption of such games is disruptive to the person's enjoyment and is highly undesirable. 

20 

Different competing vendors distribute multiple controller types incompatible 
with other game systems. Manufacturing companies plan system incompatibility to preclude 
operation of competing games on the system architecture. Conventional game controllers are 
typically hard wired to a hardware controller. 

25 

United States Patent No. 5,451,053 to Garrido, (1995) described an electrical 
method for re-routing electric signals from a video game controller by a wired connection to 
a video game system. This system attempted to fit a fixed controller type to multiple games 
for a specific target video game system. United States Patent No. 5,551,701 to Bouton et al. 
30 (1996) described a hard wire video game system with a fixed controller configuration 
wherein the functions of the controllers can be reconfigured to suit an individual user's 
preference. United States Patent No. 5,396,267 to Bouton et al, (1995) described a wired 
controller for game system configuration. United States Patent No. 6,071,194 to Sanderson 
et al., (2000) described a hard wired controller wherein controller functions could be 
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reconfigured to suit an individual user's preference and to match the supported functions to 
target game applications. 

Hard wired controllers are capable of reliable and fast signal communication, 
5 however such controllers require wires leading from the controller to the hardware. Wires 
present a tripping safety hazard and further limit the operating mobility of the user relative to 
the electronic game device. 

To eliminate the disadvantages of hard wires, certain game controller systems 
transmit data signals with infrared frequency ( U IR") transmission. IR controllers are 
conventionally used in remote control devices, for televisions, stereos, and garage door 
openers. IR controllers are undesirable in game controlling operations because a moving 
person or pet can interrupt the communication link with the hardware. The IR controller 
must be pointed directly at the hardware to maintain the communication link, and 
transmission is interruptable by movement of an excited operator during game play. 
Additionally, fluorescent lighting can interfere with IR transmission and the illuminated 
nature of IR controller light sources can interfere with other concurrent IR communications. 
Although IR light can be modulated, the number of effective communication lines operable 
within a single room is limited. 

Various handheld game controllers have been developed. For example, 
United States Patent Nos. 6,078,789 to Bodenmann et al. (2000) and 5,881,366 to 
Bodenmann et al. (1999) disclosed an RF wireless gaming system. The data transmission 
architecture in such systems was inherently limited and prevented additional signals to be 
transmitted after the system capacity was reached. Another wireless controller was disclosed 
in United States Patent No. 5,605,505 to Han et al. (1997), which described a two controller 
infrared wireless system. The Han controller described a fixed controller to electronic game 
device pairing and was subject to the IR limitations described above. 

30 In addition to IR transmission, other systems have attempted to use radio 

frequency ("RF") transmission in game environments. United States Patent No. 4,531,740 to 

Green et al (1985) disclosed a remote controller system for a video computer game using RF 

transmission as a communication mechanism. The Green system was for a fixed, application 

specific controller and electronic game device configuration and did not provide for other 
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uses. United States Patent Number 5,806,849 to Rutkowski (1998) described a long range 
signal transmission system which depended on multiple channel transmission frequencies and 
used a single receiver to poll individual channels. 

5 United States Patent No. 5,618,045 to Kagan et al, (1997) described an all-to- 

all controller gaming network using an arbitrary wireless network (IR, RF or acoustic) and 
special purpose gaming controllers and did not support multiple types of controllers or 
electronic game devices. United States Patent No. 6,001,014 to Ogata et al. (1999) described 
a controller and game system where bidirectional signals are transmitted via a wired 
10 interface. International Patent Number WO 99/59289 to Yamamoto et al. (1999) described a 
controller and game system where bidirectional signals are transmitted via a wired interface 
and where several wired controller types are supported. 

Different data protocols have been developed to facilitate data transmission 
15 wirelessly. For example, Bluetooth Specification version 1.0B, an open standard promoted 
by the international Bluetooth Consortia, defines a short distance voice and data wireless data 
transfer system providing master/slave relationships, polling, frequency hopping and 
signaling. 



20 SUMMARY OF THE INVENTION 



The invention provides a modular architecture for a short range, radio 
frequency wireless system for operating an electronic game device. The system comprises a 
base transceiver engaged with the game device, a controller for transmitting RF wireless 
25 signals to the base transceiver, wherein said controller has selected operating characteristics 
transmittable by the RF wireless signals, a microprocessor engaged with the base transceiver 
for receiving said RF wireless signals, wherein the microprocessor is capable of identifying 
the selected operating characteristics of the controller and of modifying the operation of the 
microprocessor in response to such selected operating characteristics. 

30 

The selected operating characteristics may be comprised of one or more of any 

operating characteristic or attribute of the controller transmittable by the RF wireless signals. 

For instance, as described further below, the selected operating characteristics may include 

one or more of the following: transmission channel center frequencies; transmission rate; 

3 
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modulation and encoding type; controller time slot timing and size allocation; polling 
interval or polling cycle; packet size, formats or types; frequency hopping sequence or 
cycling; and power level. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates overall system components for an RF game control system. 

Figure 2 illustrates the master-slave relationship of base transceivers to 

10 controllers. 

Figure 3 illustrates a typical video game physical implementation. 

Figure 4 illustrates a single RF port configuration and a multiple RF port 
1 5 configuration of the base transceiver. 

Figure 5a illustrates a single one port base transceiver and single controller 

configuration. 

20 Figure 5b illustrates a multiple one port base transceivers and multiple 

controller configuration. 

Figure 6a illustrates a single multi-port base transceiver and RF multi-point 
communication link to multiple controllers. 

25 

Figure 6b illustrates multiple multi-port base transceivers and RF multi-point 
communication links to multiple controllers. 

Figure 7 illustrates a multi-vendor multi-port base transceiver and multi- 
30 vendor controller configuration. 

Figure 8 illustrates a single multi-port base transceiver with multiple controller 
types configuration. 
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Figure 9 illustrates a multi-vendor multi-port base transceiver with multi- 
vendor multiple controller types configuration. 

Figure 10 illustrates a representative radio frequency system design. 

Figure 11 illustrates the selection of radio frequency channels in radio 
frequency spectrum bands having sufficient spectral quality to support signal transmission. 

Figure 12 illustrates a packet volley sequence between multiple base 
10 transceivers and multiple controllers. 



Figure 13 illustrates a poll packet format for gaming applications. 
Figure 14 illustrates a response packet format for gaming applications. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 



15 



The invention provides a unique solution overcoming limitations of wireless 
IR game controllers. The invention provides a common framework to allow interoperation of 
20 multiple types of wireless controllers with multiple electronic game device types. Each game 
controller can be designed once and reused across multiple electronic game devices, and the 
gaming user can use their "favorite" controller for multiple game devices. 

Referring to Figure 1, the system architecture generally comprises hand 
25 operated game controller 10, base transceiver 12, and electronic game device 14. Although 
Figure 1 illustrates an architecture for a game controller 10, such architecture is applicabie to 
other utilizations including computers, communications systems, and other devices. For 
wireless radio frequency transmissions, the system is arranged in a master-slave 
configuration, as shown in Figure 2, with base transceiver 12 acting as the master and 
30 controllers 10 acting as the slave. A typical commercial video game system implementation 
is illustrated in Figure 3, wherein controller 10 is linked through RF transmission with base 
transceiver 12 and electronic game device 14. Controller 10 includes bond key 16, program 
key 17, and link status light 18 as further described below. 



5 
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Controller 10 comprises a portable, hand operable remote component linked to 
electronic game device 14 through a radio frequency (RF) wireless connection. Controller 10 
includes two subsystems defined as controller input/output subsystem 20 and controller RF 
module 22. Controller input/output subsystem 20 comprises an interface between game 

5 device 14 and the user or an appended electronic device such as a game peripheral, plug-in 
expansion module, or data port to an electronic data device. Controller input / output 
subsystem 20 can comprise electronic devices to support one or more of: (i) digital and 
analog game control input keys and joysticks; (ii) audio input and output devices (speakers, 
microphones); (iii) video input and output devices; (iv) touch, position, movement and other 

10 environmental sensors; (v) mechanical feedback devices such as vibrating motors; (vi) 
entertainment device control keys having various functions such as stop, play, pause, fast 
forward, reverse, TV, and VCR control functions; (vii) computer keyboards and touch pads 
with embedded processors; (viii) data interfaces; (ix) controller expansion modules; and (x) 
any number of similar interfaces for channeling environmental stimulus or input into the 

1 5 system and for providing feedback to the user or appended electronic device. 

Controller RF module 22 manages the transmission of data between controller 
10 and base transceiver 12. As a visual indicator of RF link status, controller RF module 22 
contains a link-status light emitting diode ("LED") 18 used to show status information for a 
20 controller-to-base transceiver RF transmission channel. 

Base transceiver 12 comprises a communication translation device. Base 
transceiver 12 comprises two subsystems defined as base transceiver RF module 24 and base 
transceiver host device interface 26. Base transceiver RF module 24 receives or transmits 

25 data to and from controller RF module 22 in a one port configuration 27 using a virtual RF 
connection identified as RF port 2S. Base transceiver 12 also has a bonding light 30 which is 
used to show status information for individual controller-to-transceiver connections. Base 
transceiver RF module 24 may have a single RF port 28 per module in a one port 
configuration 27 or multiple RF ports 28 per module in a multi-port configuration 29 as 

30 shown in Figure 4. For single RF ports 28 a single channel frequency is used. For multiple 
RF ports 28 multiple linked controller signals are time multiplexed on a common channel 
frequency or in another embodiment on additional channel frequencies to increase overall 
capacity. 

6 
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Base transceiver host interface 26 translates controller 10 commands into 
commands understood by connected electronic game device 14 and vice versa. The entire 
base transceiver 12 can comprise a physically separate device, can be plugged into electronic 
game device 14 through a wire connection, or can be totally integrated into electronic game 
5 device 14. 



Electronic game device 14 comprises an electronic game device core system 
including the computer upon which a game program is hosted. Image display is provided by 
a television, computer monitor or similar display device. Electronic game device 14 is also 
1 0 responsible for coordinating the activities of integrated audio and video entertainment devices 
or communication devices 15 or for controlling the interfaces connected to external devices 
or networks. The audio and video subsystem consists of integrated consumer electronics 
such as DVDs, cameras and other devices. The communication subsystem can manage 
interfaces to external devices such as ethernet, USB or similar multiple purpose interfaces. 

15 

Although initial implementations of the system architecture are targeted to 
electronic gaming systems such as electronic game device 14, it may also be extended by 
substituting electronic game device 14 with a compatible computer or communications 
device and by using a more generic data transmission component of the architecture protocol. 
20 Wired connections can be replaced by wireless RF links and high level protocols required for 
computer or communications data transmission can be encapsulated in low level wireless data 
transport provided by the system architecture. 

Many possible product configurations can be supported by the system 
25 architecture. The term "vendor*' as used herein refers to a product designed and produced by 
an entity conventionally incompatible with products produced by other entities for market 
diiferentiation or other purposes. The following "gaming" configurations are representative 
combinations of one or more controllers 10 and base transceivers 12. 



30 1) Single Port Transceiver - Single Vendor 

The system supports both single-player and multi-player scenarios, 
represented in Figures 5a and 5b, with single port base transceivers 27 each linked between 
game device 14 and each controller 10. 

7 
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2) Multiple Port Transceiver Operation - Single Vendor 

The system supports both single-player and multi-player scenarios, 
5 represented in Figure 6a with a multi-port base transceiver 29 and in Figure 6b with multiple 
multi-port base transceivers 29. 

3) Multiple Vendors 

10 Figure 7 illustrates operation of a multi-port base transceiver 29 in 

communication with game controllers 10 provided by different vendors. 

4) Multiple Type 

15 Figure 8 illustrates a mixed type environment supporting different types of 

controllers 10. 

5) Cross Platform 

20 Architecture compliant controller devices created for one game system may be 

used with multi-port base transceivers 29 connected to a different game electronic device 14 
as shown in Figure 9. 

The utility of each controller 10 depends on what mappings of its input/output 
25 functions are possible for the target electronic game device 14 and resident electronic game 
software. The degree of compatibility will be determined by the overlap of functionality 
between the non-standard controller and a standard controller for a given electronic game 
device 14. 

30 As shown in Figure 10, the RF system design is used in either controller RF 

module 22 or base transceiver RF module 24 to both transmit and receive signals and to 

detect signal strength. All operations of the RF section are under the control of a central 

microprocessor 32. Although a frequency shift keying (FSK) modulation technique is 

described, other modulation and encoding techniques could also be used. 

8 
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Microprocessor 32 controls modulator 34 and oscillator 36 to generate a 
transmit frequency shift key signal. The signal is amplified with amplifier 38 and is 
controlled by RF switch 40 which controls the half duplex signal transmission. During 
5 transmission RF switch 40 allows the transmit signal to pass out of the system through 
bandpass filter 42 and antenna 44. Bandpass filter 42 is used at the output prior to antenna 44 
for harmonic suppression and image frequency removal. 

When a signal is received, RF switch 40 allows the signal to pass into receive 
10 section 46. Using super heterodyne techniques, the signal is reduced to an intermediate 
frequency (IF) where filter 48 removes adjacent channel frequencies. Next the signal is 
amplified with amplifier 50 and passed through demodulator 52. The digital signal is then 
extracted using a post detection filter and data sheer circuit 54 and is sent to microprocessor 
32. 

15 

Also shown in the diagram is a received signal strength indicator (RSSI) 56 
used by microprocessor 32 both to determine the received signal strength (for power control) 
and to act as a RF carrier detect to sense when a new RF transmission has been originated. 
The receive power is compared against the standard and this information is passed up to the 

20 next protocol layer where packet fields are used to carry power level information to 
dynamically adjust power levels of transmitting devices. Transmission frequencies are 
organized by channels. Each RF system uses a group of channels called "palettes" for 
transmission purposes. Channels in channel palettes are automatically replaced if one of the 
channels in a palette becomes bad. The circuitry of RSSI 56 can help determine if a channel 

25 is going out of tolerable transmission specifications. 

Data is transferred over the RF Ports 28 between base transceiver 12 and 
controller 10 pairs using a synchronized polling process. To avoid transmission signals from 
adjacent base transceivers 12 saturating a non-transmitting transceiver 12, the polling process 
30 is also synchronized across multiple transceivers 12 (see Figures 5b and 6b for multiple 
transceiver examples). This is achieved by base transceivers 12 and controllers 10 listening 
to transactions of adjacent base transceivers 12, by a designated primary base transceiver 12 
broadcasting a synchronization signal periodically, or by use of similar detection and 
coordination method. Between synchronization events, each of the controller RF modules 22 
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and base transceiver modules 24 use internal clock oscillators to maintain polling 
synchronization. 



The invention provides unique RF control over game operation by using the 
radio frequency system physical components such as controller RF module 22 and base 
transceiver RF module 24 together with bit transmission and connection methods (''bonding") 
and the electronics associated with providing the controller functions and the base transceiver 
functions. 

Controller I/O subsystem 20 supports base functions and may be expanded to 
include other types of mechanical, audio, video and data functions in addition to the 
following: 

- analog and digital keys and joysticks 

- backhaul - support for multiple vibration, force, audio, and feedback 
devices 

- Joysticks - support for multiple analog joysticks each with tactile 
switch 

- Analog Support - four joystick axes and twelve pressure-sensitive 
keys and spares 

- Programmable features such as auto repeat and remapping of 
controller input functions (e.g. keys function remapping) 

- entertainment remote controls - e.g. DVD/CD, TV controls 

The RF signal specification preferably operates in a range between 905 and 
928 MHz, and the frequency spectrum is broken into up to forty concurrent channels or more. 
Although this is the initial frequency range supported, all techniques and features described 
are equally applicable in other frequency ranges of sufficient spectral width or in ranges 
where the number of channels is changed to fit the available spectrum. 

The center frequencies of channels are selected dynamically and updated 

continuously for optimal low noise and acceptable signal transmission performance across 

the allowable transmission spectrum. Center frequencies are not necessarily evenly spaced 

given they are optimized for best transmission performance, but maintain a minimum spacing 

10 
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to avoid channel spectral overlap as illustrated in Figure 11. Each base transceiver 12 selects 
a starting "channel palette" of up to four or more channel frequencies. Such selection is 
coordinated with the channel frequencies of other base transceivers 12 and controllers 10 
which are in range. During initial palette set up, the base transceiver 12 and associated 
5 controller 10 both scan the available frequency band and listen for radio frequency energy 
levels using their RSSI 56 feature. The palette center frequencies are selected from areas of 
low radio interference (high signal quality) as measured from both base transceiver 12 and 
controller 10. 

10 As a given base transceiver 12 transmits, it can select and cycle through 

palette frequencies in a coordinated fashion with its associated controllers ("frequency 
hopping"). Alternatively, base transceiver 12 may use any of the channel frequencies in its 
palette in a static fashion and only change to other channels if the static channel becomes 
unusable. The system automatically finds replacement channel frequencies if one of the 

15 channels in its pallette becomes bad. CRC error checking (from a higher level layer in the 
system), RSSI 56 signal measurements and other methods (such as calculated distortion 
metrics) are used to determine channel quality. 

Multiple controllers 10 are operable by a given electronic game device in an 
20 immediate area without interfering with each other. Each channel carries data in both 
directions using a duplex transmission method. 

The RF carrier can be modulated using FSK (Frequency Shift Keying) and 
encoded using bit randomization or other technique for DC offset minimization and other 
25 desirable characteristics. The system has a base data rate of 57.6kbps with extensions to 
beyond 1500kbps. More sophisticated and frequency efficient modulation and encoding 
techniques can also be used for higher bit efficiency and when other design specific 
transmission quality, signal power, bit-error or bit-rate attributes are required (e.g. QAM, 
QPSK, spread spectrum etc.). 

30 

The maximum output power of the controller is preferably negative 2 dBm or 

positive 650 microwatts, but this may vary depending on the modulation and encoding 

techniques and operating frequency ranges selected. The system operates at low transmission 

power to fit within FCC Part 15 (USA) and RSS 210 (Canada) regulations for Low Power 

11 
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Unlicensed Devices. The system has a basic transmission range of 10 meters with extensions 
to 25 meters or beyond with commensurately higher bit error rates and/or power level The 
controller 10 and base transceiver 12 antennas such as antenna 44 are typically entirely 
enclosed because of the frequency range chosen. Such antennas are realized on the relevant 
5 printed circuit boards (PCB) as a microstrip antenna or by a short mechanical antenna 
structure. 

The properties of the RF circuitry utilized by controller 10 and base receiver 
12 impact the design of an appropriate bit-level transmission protocol. The RF protocol 
10 should: 



• reliably transport status information from controllers 10 and base transceivers 12; 

• minimize signalling latency; 

• allocate and manage a set of RF channels using both frequency division and time 
1 5 division multiplexing; 

• detect packet errors and initiate appropriate recovery actions; and 

• scan for and circumvent noisy segments (including intermittent noise) of the 
frequency band. 

As shown in Figure 12, base transceivers 12 poll their associated controllers 
10 nearly simultaneously. Following the packet volley, base transceivers 12 listen for their 
associated controller responses on their individual channels. Poll and response packets to 
each controller 10 for a given base transceiver 12 are time division multiplexed. Since each 
volley from each base transceiver 12 is on a different channel frequency, the polling process 
for all connected groups of controllers 10 can occur in parallel Both poll packets and 
response packets can be transmitted in pairs (optional) to increase the reliability of the radio 
link. The packet preamble conditions the system electronics to prepare for data transmission. 

The invention uniquely provides for dynamic bonding of each controller 10 

30 with an associated base transceiver 12. "Bonding" is a process by which controllers 10 are 

wirelessly linked to a given base transceiver 12 and the system learns the capabilities of a 

new controller 10. The bonding process is divided into three steps. First, controller 10 finds 

an available RF port 28 on base transceiver 12 and a controller address is sent to base 

transceiver 12 to save this association. Second, base transceiver 12 provides the available 

12 
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channel palette information to controller 10 and potentially adjusts its palette by changing 
one or more palette frequencies if transmission to new controller 10 is impaired on one or 
more of the channel palette frequencies. Finally, in a "feature negotiation" step, the 
capabilities of controller 10 are shared with base transceiver 12 which adapts controller 10 
5 data signals to most closely match the characteristics of the electronic game device 14. 
Feature negotiation is performed in the adaptation layer. 

Controllers 10 and base transceivers 12 are "dynamically bonded" when 
controller 10 powers up and whenever the bonding key 16 located on controller 10 is 
10 operated by a user. Base transceiver 12 keeps a record of its last mated controller or 
controllers 10 and will bond to that controller 10 first if more than one controller 10 is 
available during such search. 



As a visual bonding indicator, bonding light or lights 30 such as forward 
15 facing colored LEDs are built into base transceivers 12. When a base transceiver 12 bonds to 
a controller 10, base transceiver 12 emits a one second burst of light at 10 Hz. During such 
initial bonding "burst", the link-status light 18 on controller 10 mimics bonding light 30 on 
the matching base transceiver 12 port, also with a one second burst at 10 Hz. At all other 
times link-status light 18 provides a visual indication of link quality by represent channel 
20 signal quality and signal presence by making an on-duration or brightness proportional to the 
percentage of good data transfers between controller 10 and base transceiver 12. Each 
bonding light 30 has two basic purposes-- to indicate that bonding has successfully happened 
and to indicate to which RF port 28 controller 10 has bonded. 

25 Operation of bonding key 16 rejects the currently bonded RF port 28, causing 

another RF port 28 to bond with controller 10. Holding down the bonding key 16 causes 
controller 10 to toggle through all available RF ports 28, with each RF port 28 bursting the 
corresponding bonding light 30 when a successful bond has occurred. The user releases 
bonding key 16 when the controller 10 has bonded with the desired RF port 28. 

30 

An adaptation layer acts as an intermediary between the application and RF 

layers. The adaptation layer handles the feature negotiation step of dynamic bonding and 

data packetization such as translation, compression, or data verification. When a new 

controller 10 is bonded to the system it must inform the system about its capabilities so base 

13 
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transceiver 12 can translate and match signals passing between electronic game device 14 and 
the new controller 10. This step of dynamic bonding is referred to herein as "feature 
negotiation". This capability of the invention permits each controller 10 to be manufactured 
by the same manufacturer of the electronic game device 14 or to be manufactured by another 
5 manufacturer. Similarly a new controller 10 from another electronic game device can be 
» used with electronic game device 14 and the functions of the new controller 10 can be 
mapped to support the games resident on the new electronic game device. In yet another 
case, each controller 10 may be of a new type. 

10 Feature negotiation can be achieved using one or a combination of techniques 

such as: 

1) Standard codes and profiles representing classes of controller 10 and host types 
where key and input functions are clearly defined and can be passed from controller 10 to 

1 5 base transceiver 12 to establish a standard default configuration; 

2) A tc body mapping" convention can be used where the fingers on the hands and 
selected body areas (e.g. head, chest, shoulder, elbow, knee, ankle, eye, mouth etc.) are 
mapped to functions on the selected controller 10 and these functions are mapped to the 
functions required for a given electronic game device 14. In this way basic game controller 

20 functions are the same or similar, regardless of which electronic game device 14 the person 
desires to use. This greatly reduces the learning curve when using controllers 10 on multiple 
electronic game devices 14. Information about the <c body mapping" is transferred to base 
transceiver 12 so it can perform a standard input device mapping for the target electronic 
game device 14; and 

25 3) Using a controller programming key or an application-based graphical user . 

interface, the controller button inputs can be remapped by the user to suit the target electronic 
game application. 

If during the function mapping process whenever a given RF channel is 
30 nearing its data carrying capacity and the addition of features from a newly introduced 
controller 10 threatens to exceed that capacity, additional feature negotiation occurs between 
those controllers 10 connected to a given base transceiver 12. The base transceiver 12 needs 
to either downgrade feature support for the added controller 10 or reduce feature support 

14 
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across multiple controllers 10. This process is coordinated by base transceiver 12 working in 
conjunction with its associated controllers 10. 



Within each polling cycle base transceiver 12 sends a poll packet and 
5 controllers 10 will respond with response packets as shown in Figure 12. The adaptation 
layer defines the format of these packets. Packet formats and types may be extended or 
modified to support different electronic game devices 14, different controllers 10, data 
transmission modes or other applications. 

10 The poll packet, as shown in Figure 13, is sent by base transceiver 12 to 

initiate the polling volley. Since the poll packet is sent once per packet volley it contains 
information relating to each of the associated controllers. Within each polling cycle each 
controller 10 will send a response packet as shown in Figure 14. The poll packet has several 
components: 

15 

TPPH - Transceiver Polling Packet Header 

The TPPH is the overall header for the polling packet. It contains packet type, 
polling control (e.g. flow control, redundant packet flag) and base transceiver address, other 
channel address information. It may contain other application dependent fields for other data 
20 and protocol control purposes. 

CPH#n - Controller #n Polling Header 

The CPH is a sub-header in the polling packet. Each controller 10 being 
addressed by base transceiver 12 preferably has a separate CPH and CPD component 
25 containing data type, data address, and data control (e.g. quality of service, size) information 
and RF link control (e.g. transmit and receive power level fields to adjust power levels 
dynamically) information. 

CPD#n - Controller #n Polling Data payload 
30 Each controller 10 associated with a base transceiver 12 is sent information 

relating to the particular application. Gaming and generic data payload characteristics are 
described below. 

15 
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CRC = Cyclic Redundancy Checking 

The data packet is protected with a CRC-16 (or better) frame check 
(xl6+xl2+x5+l). 

5 The response packets from each individual controller 10 have several 

components: 

CRH#n - Controller #n Response to Poll Header 

The CRH is a header for the controller 10 response to a base transceiver 12 
10 poll packet. Each controller 10 must send a response to the poll request made by base 
transceiver 12 containing data type, data address, and data control (e.g. quality of service, 
size) information and RF link control (e.g. transmit and receive power level fields to adjust 
power levels dynamically) information. 

15 CRD#n - Controller #n Response to Poll Data payload 

Each controller 10 sends data to its associated base transceiver 12 using this 
field. Gaming and generic data payload characteristics are described below. 

CRC - Cyclic Redundancy Checking 
20 The data packet is protected with a CRC-16 (or better) frame check 

(xl6+xl2+x5+l). 

Game data payloads can be divided into feedback signals coming from 
electronic game device 14 to controller 10, such as controller motor signals carried by the 
25 CPD field of the poll packet. Input signals coming from controller 10 to electronic game 
device 14 are carried in the CRD field of the response to poll packet. 



If sufficient RF wireless transmission capacity exists, the analog information 

relating to motor control, joystick position, button pressure or other analog input device can 

30 be represented directly up to the resolution of the analog to digital converter or can be 

compressed using vector quantization where the amount of data exceeds the data capacity of 

the RF channel. For example, the high-speed motor control could be represented by 8 bits 

uncompressed data or dynamically compressed to 2 bits, while the low-speed motor control 

might be 10 bits uncompressed or compressed to 6 bits as required. 

16 
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Digital button information is represented by a binary button vector. For 
twelve digital buttons on controller 10 this vector is typically twelve bits long. Additional 
bits may be allocated per digital input device depending on its attributes. 

5 

As the number of active analog buttons rises, button resolution gradually 
decreases from 6 bits/button down to as low as 3 bits/button. For the base implementation, 
analog bandwidth is fixed at 56 bits per response packet, but this might be increased or 
decreased as driven by the data requirements of the target set of controllers to be supported 
10 by the architecture. Analog button data is transmitted in the same order as the corresponding 
binary button-vector bits. The type of data representation varies by analog input type e.g. a 
simple analog button is represented by a simple bit sequence, whereas an analog joystick is 
represented by x and y coordinate information. When fewer than 5 analog buttons are active, 
the unused fields are ignored. 

15 

Generic data transfer can be used for transferring game-related data, for 
updating controller firmware, or for general computer and communications applications. 
Higher level protocols (e.g. TCP/IP) utilized for gaming, computer, communications and 
other applications are encapsulated in the data payload. The data payload is of variable 
20 length to accommodate applications with variable length data unit requirements and 
additional control and protocol parameters. Data packets can be interspersed with game 
packets or transmitted when game packets are not being sent (e.g. between games) or can 
exist separately (e.g. data only applications). 

25 Within the data payload, additional control and protocol parameters (one byte 

or more) may be embedded to further extend capabilities of data transmission such as 
sequence numbers, additional embedded protocols and mediation layers. The size of the 
parameter portion of the payload depends on which features are supported for the given data 
packet type. The number of bytes in a packet depends on the payload size settings found in 

30 the controller header (CPH or CRH) and is bounded by the transmission rate possible by the 
system. The faster the transmission rate, the more bytes per polling cycle can be 
accommodated. 
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An application layer controls high level functions relating to external world 
interfaces and system-wide functions. The application layer manages the controller input/ 
output subsystem in the controller and mediation of signals between the base transceiver and 
the electronic game device. 

5 

Controller I/O subsystem 20 polls various controller input devices such as 
analog and digital keys, joysticks, other external interfaces, for user or external input and 
transmits the results to base transceiver 12 for use by electronic game device 14. The 
subsystem also receives information from electronic game device 14 to provide feedback to 
10 the user or external devices such as motor control, control and data signals to external 
devices. 



User programming features of functions such as remapped key functions and 
macros to repeat key sequences automatically are also supported by this controller I/O 
15 subsystem 20. Any of the triggers, control keys or other input interface supported by the 
controller I/O subsystem 20 electronics may be put into or removed from an "auto repeat" 
mode using the 'program" key 17 as shown in Figure 3. When auto repeat is enabled on a 
key, the pressed key will automatically repeat at 10 Hz when operated by the user. 

20 Any compatible input devices may be remapped to one another or swapped 

using a hold and release sequence of "program" and trigger and/or controller keys. For 
example analog keys sensing and converting pressure into a multi-level digital signal may be 
remapped to joysticks and conversely. The sensitivity of analog keys may also be adjusted 
and the vibration mode of controller motors selected by controller 10. 

25 

All user programming features are set to defaults values at power-on, but the 
last five or more programmed configurations ("save sets") are stored in non-volatile memory 
and may be recalled by the user. The first of these "save sets" is stored automatically, 
additional "save sets" may be stored manually up to the memory capacity of the controller. 

30 

Entertainment system functions built into the electronic game device are 

controlled by remapping the existing controller keys or in the case of a stand-alone special 

purpose entertainment wireless RF remote controller by using a subset of the defined button 

fields in the game protocol payload definition. If wireless RF remote controller 10 has more 
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buttons than supported by the basic game controller, a data-oriented packet method may be 
used or additional gaming-related fields may be defined. 

Base transceiver 12 mediates and converts signals between controller 10 and 
5 electronic game device 14 to ensure compatibility. Base transceiver 12 also can control the 
sub-functions of bonding new controllers 10 to base transceivers 12 and the associated 
mapping of new controller types to new or existing electronic game devices 14. 

Electronic gaming devices can include integrated entertainment and 
10 communication features such as DVD, internet connectivity, telephony, and video 
conferencing. Controller 10 can incorporate various entertainment control, communication 
control and data capabilities suitable for providing etheraet interface, portals for internet 
appliances, personal digital assistance, and audio, tactile and visual interfaces such as 
microphones, speakers, video displays, video cameras, data ports, and VR-virtual reality 
15 devices. 

Because wireless gaming controllers provide increasingly diverse and 
sophisticated functionality, the wireless controller architecture provided by the invention 
coordinates and supports differing controllers 10 as an interface with differing electronic 

20 game devices 14. The invention allows interoperation of any game controller 10 with any 
electronic game device 14 by means of a common layered protocol which mediates data 
connections and the content/presentation format of the data structure. The data format from a 
given controller 10 may need to be modified to be correctly interpreted by a given electronic 
game device. The reconfiguration is automatic in nature via a feature negotiation process and 

25 is adaptable to many more configurations permutations on many different types of controllers 
and on many different types of electronic game devices without using a mechanical switching 
cartridge for each game permutation. The invention adapts a signal on both the controller 10 
and base transceiver 12 end of the game controller connection and provides for more generic 
controller input/output configurations. The invention can support multiple controllers and 

30 contains innovations unique to the wireless gaming environment such as channel palettes, 
synchronization, and bonding. The invention provides a feature negotiation process which 
allows the system to adapt to new controller types and multi-controller configurations, for 
multiple hosts and multiple base transceivers and multiple electronic game device types. It 
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also provides synchronization between base transceivers, simultaneous polling volleys, and 
mediation for different electronic game device types. 

The invention also supports controller input/output functions and 
5 programming capabilities and interfacing between the controller and an electronic game 
device with the following characteristics: 

1) low packet transmission latency with stringent real time performance; 

2) noise characterization and circumvention; 
10 3) error detection protocols; 

4) low overhead, low cost, and low power consumption; 

5) clear channel seeking, frequency hopping; 

6) multiple function controller support; 

7) multiple vendor / cross-platform controller and electronic game device support; 
1 5 8) multiple point base transceiver to multiple controllers support; 

9) support for dynamically bonding controllers to base transceivers with a built in 
feature negotiation step to allow the base transceiver to learn controller attributes; and 

10) multiple layer (RF (physical), adaptation, and application) system; allowing new 
features to be easily introduced on a per layer basis without interfering with features of other 

20 layers. 

In different embodiments of the invention, the controller and base transceiver 
can share a common address transmitted as one of the signals. The system can support 
multipoint RF wireless communications between a base transceiver and subtended controllers 

25 where such base transceivers and controllers can be of multiple types and can dynamically 
bond with and negotiate to determine supported capabilities. The system can include a 
layered architecture that ensures compatibility between linked controller and electronic game 
devices through a protocol independent of both the controller and the electronic game device, 
and the layered framework can ensure compatibility between a linked controller and 

30 electronic game device through a protocol independent of both the controller and the 

electronic game device. The system can comprise first and second controllers each 

transmitting RF wireless signals respectively to first and second base transceivers, and each 

microprocessor in each first and second base transceivers can dynamically synchronize first 

and second base transceiver inter-transceiver and controller-to-transceiver transmission 
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events. The controller and base transceiver and electronic game device are supportable with 
game-related data and firmware updates. 

Although the invention has been described in terms of certain preferred 
embodiments, it will be apparent to those of ordinary skill in the art that modifications and 
improvements can be made to the inventive concepts herein without departing from the scope 
of the invention. The embodiments shown herein are merely illustrative of the inventive 
concepts and should not be interpreted as limiting the scope of the invention. 
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WHAT IS CLAIMED IS: 

1. A radio frequency wireless system for operating an electronic game device, 

comprising: 

5 a base transceiver engaged with the game device and having radio frequency 

transmission capabilities; 

a controller for transmitting RF wireless signals to said base transceiver, 
wherein said controller has selected operating characteristics transmittable by said RF 
wireless signals; 

10 a microprocessor engaged with said base transceiver for controlling the receipt 

and transmission of said RF wireless signals, wherein said microprocessor is capable of 
identifying the selected operating characteristics of said controller and of modifying 
operation in response to such selected operating characteristics. 

15 2. A system as recited in Claim 1, further comprising first and second controllers 

each transmitting RF wireless signals to said base transceiver, and wherein said 
microprocessor is capable of identifying selected operating characteristics associated with 
each of said first and second controllers. 

20 3. A system as recited in Claim 2, wherein said microprocessor utilizing the RF 

transmission capabilities of said base transceiver is capable of transmitting different wireless 
signals to each of said first and second controllers in response to RF wireless signals 
transmitted by each controller. 

25 4. A system as recited in Claim 2, wherein said microprocessor utilizing the RF 

receiving capabilities of said base receiver is capable of identifying RF wireless signals 
transmitted by a third controller, and of initiating transmission of RF wireless signals to said 
third controller. 

30 5. A system as recited in Claim 4, wherein said microprocessor utilizing the RF 

receiving capabilities of said base transceiver is capable of identifying RF wireless signals 
transmitted by a third controller, of initiating transmission of RF wireless signals to said third 
controller and of requesting modification of the transmission of selected operating 

22 
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characteristics associated with each of said first, second and third controllers in situations of 
limited transmission capacity. 

6 - A system as recited in Claim 2, wherein said microprocessor is capable of 
monitoring data transmission capacity of said base transceiver and of modifying operation of 
the RF wireless signals transmitted to and from said first and second controllers. 

7 - A system as recited in Claim 1, further comprising a light for identifying 
receipt of RF wireless signals from said controller. 

8 - A system as recited in Claim I, wherein said base transceiver is capable of 
transmitting RF wireless signals from the electronic game device to said controller. 

9 - A system as recited in Claim 1, wherein said controller is engaged with said 
15 base transceiver for detecting RF wireless signals transmitted by said base transceiver and 

transmitting RF wireless signals to said base transceiver. 

10 - A system as recited in Claim 1, wherein said controller receives input signals 
from controller input devices, controller data interface and from feedback signals from the 

20 electronic game device and sends output signals to the controller data interface and to the 
electronic game device through the base transceiver. 

1 !• A system as recited in Claim 1, wherein said base transceiver and controllers 

are capable of transmitting said RF wireless signals in a plurality of discrete time intervals 
25 over dynamically selected and reconfigurable channel frequencies. 

12 * A system as recited in Claim 1, wherein the base transceiver and controllers 

are capable of receiving said RF wireless signals in a plurality of discrete time intervals over 
dynamically selected and reconfigurable channel frequencies. 



30 



13 - A system as recited in Claim 1, wherein said controller and said base 

transceiver share a common address transmitted as one of said signals. 
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14. A system as recited in Claim 1, wherein the system supports multipoint RF 
wireless communications between a base transceiver and subtended controllers where such 
base transceivers and controllers can be of multiple types and can dynamically bond with and 
negotiate to determine supported capabilities. 

5 

15. A system as recited in Claim 1, wherein a layered architecture is used that 
ensures compatibility between linked controller and electronic game devices through a 
protocol independent of both the controller and the electronic game device. 

10 16. A system as recited in Claim 1, further comprising first and second controllers 

each transmitting RF wireless signals respectfully to first and second base transceivers, and 
wherein said microprocessor in each first and second base transceivers dynamically 
coordinates mutually exclusive channel frequency selection. 

15 17. A system as recited in Claim 1 , further comprising first and second controllers 

each transmitting RF wireless signals respectively to first and second base transceivers, and 
wherein said microprocessor in each first and second base transceivers dynamically 
synchronizes first and second base transceiver inter-transceiver and controller-to-transceiver 
transmission events. 

20 

18. A system as recited in Claim 1, wherein said controller and base transceiver 

and electronic game device are supportable with game-related data and firmware updates. 



24 




rw«e*r\<"vMrv 



WO 02/34345 



PCT/CA01/01486 



FIG. 5a 



3 /8 



.14 



RF Communications 




FIG. 5b 
14- 



Console or Computer 
Video Game System 



One 














RF 

Communications 




3NSDOCIO: <WO 023434SA2J_> 



WO 02/34345 



.4 /8 



PCT/CA01/01486 



FIG. 6a 





3NS00CID: <WO. 023434 5A 2 J _> 



WO 02/34345 



PCT/CA01/01486 



'6 /8 

FIG. 8 




BNonnr.irv <wn fratuw? i > 



WO 02/34345 



PCT/CAOI/01486 



7 /8 



FIG. 10 



46. 



44 



FIG. 11 

Spectral 
Quality 



48 50 52 

/ / 




T 

Controller - 32 

input/output signals 




► Frequency 



BNSOOCID; <WO 023434SA2_L> 



WO 02/34345 



PCT/CA01/01486 



poll cycle start 



Transceiver 0 poll 



ChO 



Ch1 



Ch2 



Ch3 



8/8 
FIG. 12 

Packet Volley for Base Transceiver Groups 



poll cycle end 



Preamb ldPol ~Roji 



Controller #1 in 
Transceiver Group 



Controller #n in 
Transceiver Group 



preamble] response] | response] • • • preamble] response] response^ 



Transcerver 1 poll 



[2 SISilE 



Controller #1 in 
Transceiver Group 



Controller #n in 
Transceiver Group 



preamble] response 



response 



preamble] response" response 



Transceiver 2 poll 
Preamble] Pol ~Po[l 



Controller #1 in 
Transceiver Group 



Controller #n in 
Transceiver Group 



preamble] response] "response] 



preamble] response] "response] 



Transceiver 3 poll 
PreamblejPol | Pojl 



Controller #1 in 
Transceiver Group 



Controller #n in 
Transceiver Group 



>reamble] response] ""response] 



preamble] response] respons* 



FIG. 13 



TPPH 


CPH#0 |CPD#0 


• • • 


CPH#n | 


CPD#n | CRC 



TPPH Transceiver Polling Packet 
Header 

CPH#0 Controller #0 Polling Header 

CPD#0 Controller #0 Polling Data 

CPH#n Controller #n Polling Header 

CPD#n Controller #n Polling Data 

CRC Frame Check (CRC) 

FIG. 14 



CRH#0 |CRD#o" 



CRC 



CRH#n Controller #n Response to Poll Header 
CRD#n Controller #n Response to Poll Data 
CRC Frame Check (CRC) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
2 May 2002 (02.05.2002) 




PCT 



ii mi 



(10) International Publication Number 

WO 02/034345 A3 



(51) International Patent Classification 7 : A63F 13/02. 

13/06 

(21) International Application Number: PCT/CA0I/0J486 

(22) International Filing Date: 23 October 2001 (23.10.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

09/696,570 25 October 2000 (25. 1 0.2000) US 

(71) Applicant: ELEVEN ENGINEERING INCORPO- 
RATED [CA/CA]; 1911 Commerce Place, 10155 - 102 
Street, Edmonton, Alberta T5J 4G8 (CA). 

(72) Inventors: GOSIOR, Jason; 1 1 1 Grandin Woods Estates, 
St. Albert, Alberta T8N 2Y4 (CA). BROUGHTON, 
Colin; 13619 - 82 Avenue, Edmonton, Alberta T5R 



3R3 (CA). GARNER, Louis; Apartment #5, 10849 - 80 
Avenue, Edmonton, Alberta T6E I V9 (CA). ERICKSON, 
Robert; 1802, 9925 Jasper Avenue, Edmonton, Alberta 
T5J 2X5 (CA). SOBOTA, John; 89 Blackburn Dr. West, 
Edmonton, Alberta T6W IB I (CA). 

(74) Agents: KUHARCHUK, Terrence, N. et ah; Smart & 
Biggar, 1501 - 10060 Jasper Avenue, Scotia Place, Tower 
Two, Edmonton, Alberta T5J 3R8 (CA). 

(81) Designated States (national): AE, AG, AL, AM, AT. AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CM, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, ICE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, IT, TZ, UA, UG, UZ, VN, YU, ZA, 

zw. 

(84) Designated States (regional): ARTPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 

I Continued on next page] 



= (54) Title: WIRELESS GAME CONTROL SYSTEM 



< 
IT) 

o 




26 





/ 


/ 


/// 

/ 30 / / 


1 




(57) Abstract: A radio frequency wireless system tor managing electronic gaming system components. The system comprises 
a base transceiver engaged with the game device, a controller for transmitting RF wireless signals to the base transceiver, and a 
microprocessor engaged with the base transceiver for controlling the receipt and transmission of said RF wireless signals. The mi- 
croprocessor is capable of identifying the selected operating characteristics of the controller and of modifying operation in response 
to selected operating characteristics. 



3NSOOCID: <WO 0234345A3 



wo 02/034345 A3 t BMi imiin H hud mil mi i ii bi inn inn imi mil urn mi limn 1111 1111 mi 

patent (AT, BE. CH, CY, DE, DK, ES, R, FR, GB, GR, IE, (88) Date of publication of the international search report: 

IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF. 19 September 2002 

CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, Tl>, 

' " For two-letter codes and other abbreviations, refer to the "Guid- 

P u b lished : ance ^ otcs on Code* ana> A bbreviations " appearing at the begin- 

— with international search report ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



fatlonol Application No 
/CA 01/01486 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A63F13/02 A63F13/06 



According to International Patent Classification (IPC) or lo both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (ctassllication system lollowed t>y classification symbols) 

IPC 7 A63F 



Documentation searched other than minimum documentation to the extent that such documents are included w> the fields searched 



Electronic data base consulted during the mtemaiionai search (name of data base and, where practical, search terms used) 

EPO-Internal , PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Cilalion of document, with indication, where appropriate, ot the relevanl passages 



Relevant to claim No. 



US 5 738 583 A (COMAS NELSON R ET AL) 
14 April 1998 (1998-04-14) 
column 1, line 53 -column 2, line 12 
column 3, line 26 - line 41 
figure 2 

US 4 924 216 A (LEUNG ALBERT M) 
8 May 1990 (1990-05-08) 
column 1, line 52 - line 62 
column 4, line 17 - line 32 
column 2, line 3 - line 11 
figure 2 



-/- 



1,2 



| X| Furth «r documents are listed in Ihe continuation ot box C. 



ID 



Patent family members are listed In annex. 



0 Special categories ol died documents : 

'A' document defining Ihe general stale of the art which is not 
considered to be of particular relevance 

'E' earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority claim(s)or 
which is cited to establish the publication date of another 
citation or other special reason las specified) 

O* document referring to an oral disclosure, use. exhibition or 
other means 

P* document published prior to the international firing date but 
later than the priority date claimed 



' later document published after the International filing date 
or priority date and nol in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

' documenl ol particubr relevance; ihe claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is taken alone 

' documenl of particular relevance; ihe claimed invention 
cannot be considered to involve an inventive step when ihe 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

documenl member ot the same patent family 



Dale ot the actual completion of the International search 



11 June 2002 



Name and mailing address ol the ISA 

European Patent Office. P.B. 5318 Palentlaan 2 
NL-2280HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 cpo nl. 
Fax- (431-70) 340-3016 



Date of mailing ol ihe international search report 

18/06/2002 



Authorized officer 



Tito Martins, J 



Fom> PCT/lSA/2 10 (sacoftd Short) (Juty 1992) 



page 1 of 2 



BNSOOCID: <WO_ 



_0234345A3J_> 



INTERNATIONAL SEARCH REPORT 


In^heUonal Application No 

St/CA 01/01486 


C.(Contlnuat.on) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 0 


Cilaiion ol document, with indicaiion.where appropriate, ol the relevant passages 




A 


PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 10, 

31 October 1997 (1997-10-31) 

& JP 09 149984 A (NIPPON OENKI IDO TSUSHIN 

KK), 10 June 1997 (1997-06-10) 

abstract 




1 


A 


US 5 605 505 A (HAN JANG W) 
25 February 1997 (1997-02-25) 
column 2, line 20 - line 35 
figure 2 




1 



Form PCTASA/21Q (continuation ol sooond 6fteei> (Ju* »9G2J 



page 2 of 2 



4 •> % 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Bona! Application No 

PTT/CA 01/01486 



Patent document 
cited in search report 


Publication 
date 




Patent family 
member(s) 


1 Publication 
j date 


US 5738583 


A 


it— U*»— l:»:;o 


NUNt 






US 4924216 


A 


08-05-1990 


NONE 






JP 09149984 


A 


10-06-1997 


JP 


2772272 B2 


02-07-1998 


US 5605505 


A 


25-02-1997 


KR 
CN 


9706419 Bl 
1120792 A ,B 


28-04-1997 
17-04-1996 





Form PCT/iSAttiO (patent laity emei) (July 1 992) 



WSDOCID: <WO_ 



_0234345A3J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



